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[Tporiecc mpou3BOACTBa BieUeT 3a cOO0M 00pa3oBaHHe M3AECPKEK, JCHEKHBIA IKBH-
BAJICHT KOTOPBIX BKJIIOYACTCS B ILIEHY NMPOM3BEACHHOrO Mpoaykra. busHec Bcerma wmier
MYTH COKPAIICHUS U3ACPKEK U ONTUMH3ALIUH IPOU3BOJICTBEHHBIX MPOIIECCOB, U B PaMKaX 3THX
MOUCKOB B KOHIIE TIPOIILIOTO BEKa 3apOIMIach KOHIEMIIMS OEpexIIMBOro pou3BoaCcTBa [1].

bepexnuBoe mpousBonactBo (ot anria. Lean Manufacturing/ Lean Production/ Lean
Enterprise) — mmpokasi ympaBieHUecKasi KOHIEIIH, HallpaBJIeHHAs HA YCTpaHEHHE I10-
Tepb U ONTUMHU3ALMIO OW3HEC-IIPOLIECCOB: OT 3Tamna pa3padOoTKH MPOIYKTa, MPOU3BOJCTBA
U 710 B3aUMOJCICTBUS C MOCTaBUIMKAMH U KIHEHTamHu [2].

bepexxnuBoe MpOU3BOJICTBO — CUCTEMa IMPOCTHIX pEHIeHM, Onarogaps KOTOPHIM
MOYKHO JOOUTHCS MOBBIIICHUS Y(PPEKTUBHOCTH U CHIKEHHS U3JEPHKeK [2].

besycnoBHO, BHepeHne OepeXIIMBOTO MPOU3BOJICTBA HA KAXKI0M KOHKPETHOM Mpe/-
NpUATHH OyAeT UMETh CBOM OCOOCHHOCTH, CBSI3aHHBIE CO CIIOXHBILEICS CTPYKTYpOil mpo-
M3BOJICTBEHHBIX OTHOLIEHUI. BMecTe ¢ TeM cyliecTByeT psij KJIIOUEBBIX IIaroB, KOTOPbIE
HE00XOIMMO CcJIeNaTh JIsl MOBBIIICHNUS BEPOSATHOCTH YCIICIIHONW peanu3aiy 0epexInBOro
MPOM3BOJICTBA HA NMpeaNnpusThu [3].

Pe3ynbraThl BHeIpeHUs OEpeXIMBOrO Mpou3BoJCTBa (mo maHHbIM Lean Enterprise
Institute) [2]:

— COKpaIleHHe ATUTEIbHOCTH MPOU3BOJICTBEHHOr0 HKAa 10 90 %;

— cHmxkenue aedexton 10 90 %;

— YCKOpEHHME CPOKOB BbIX0OJ]a Ha prIHOK 0T 50 10 75 %;

— cHIKeHue 3amacoB 10 90 %;

— CHWXeHue 3arpart a0 75 %;

— ONTUMM3ALMS UCTIOIB30BAHUS TPOU3BOICTBEHHBIX Tuiomaneit — 10-25 %.

Jlonroe BpeMsi cuuTanock, 4To 3¢ ¢dekTuBHas paboTa MPEeArpUATUS MPearojaract
MaKCUMaJIbHO BO3MOXHYIO 3arpy3Ky 000OpyAOBaHUs, T. €. JUIUTEIbHOE BpeMs paboThl 000-
PYZIOBaHUS TOCIIE KaXJI0W nepeHanaaku. s 3Toro mpou3BOJICTBO CTPOUIIOCH TaKUM 00-
pazom, 4ToObI KOJMYECTBO MEPEeHaNaJ oK ObUIO MUHUMAJbHBIM, a MAapTUU 3aIycKa, COOT-
BETCTBEHHO, KPYIHBIMHU [3].

3TO BBI3BIBAJIO HAKOILIEHHE OTPOMHOTO KOJIMYECTBA TOBAPHO-MaTepPHAIbHBIX 3aI1acoB Ha
BCEX CTaJIUSIX TEXHOJIOTMUECKUX ITPOLIECCOB, YTO XapPAKTEPHO /ISl MACCOBOIO IPOU3BOACTBA [3].

CerogHsi B YCIOBHSIX >KECTKOM KOHKYPEHLIMH U MOCTOSHHOTO pearupoBaHUs Ha TO-
CJIEZICTBUS MHUPOBOT'O 3KOHOMHUYECKOT'O KPU3HCA, CKOPOCTh MEepeHANAJAKH SBISETCS OJHUM
U3 KJIIOYEBBIX IOKa3aTesel, XapakTepu3yromux 3(QQeKkTUBHOCTh pabOTHl MPEANPHUSATHUS.
Bo3MoskHOCTH OBICTPOI TepeHaNaJ Ky MO3BOJSIOT OBICTPO MEHATh MOJENBHBIM P U U3-
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OeraThb CKalJIMBaHMA JIMIIHUX 3alacoB MPOAYKIMU Ha ckiane. ONUH U3 MEpBHIX OMNBITOB
BHE/IpeHHs cucTeMbl ObicTpoii nepeHananaku (SMED — Single Minute Exchange of Die) B
IPOM3BOJICTBEHHBIN Mpoliecc kKoMnanuu Toyota qoka3al, 4To MCIOJIb30BaHUE 3TOH cHUcTe-
MBI MO3BOJISIET CHU3UTh BpeMs nepeHanangku 6ombiioro 1000-ToHHOTO mpecca ¢ 4eThIpex
4acoB J0 TpeX MHUHYT [4].

Bpewms nepenanazku oObIYHO pacrpezesieHo Mexay 4 QyHKuusMu [3]: moaroroBka
MaTepHaloB, ITaMIoB, npucnocobiaeHuit — 30 %; 3akpenyieHue U CHATUE LITaMIIOB U UH-
CTPYMEHTOB — 5 %; IEHTPUPOBAHUE U pa3MelIeHHe HHCTpyMeHTa — 15 %; mpoOHas oOpa-
60TKa 1 peryaupoBka — 50 %.

MeToap! U1 CHUKEHHSI BPEMEHU NepeHalaKu:

1. Paznennenne BHYTPeHHHMX M BHEIIHHMX onepaunui Hanagku. Onpenensercs, Ka-
KHE DIIEMEHTHI OTHOCATCS K BHYTPEHHEW INepeHanaake, a Kakue BBIMOIHAIOTCS 0e3 ocTa-
HOBKHM 0OopynoBaHus. Hampumep, Bce NpUTOTOBICHHUS M TPAHCHOPTUPOBKA MHCTPYMEH-
TOB, TIPUCIIOCOOJICHMI M MaTepHajioB K CTAaHKy M OT HEro MOTYT IPOBOAMTHCS IIPH
paloTaroieM CTaHKe. BHYTpPEHHIOIO HalaAKy CIeAyeT OTpaHWYMTh CHATHEM CTaporo
HITaMIla WJIM UHCTPYMEHTA U YCTaHOBKOM HOBOro. IIpocThiM pa3neneHneM u opraHu3aiu-
eil BHEIIHUX U BHYTPEHHHUX OIlepaluil BpeMsl BHyTpEHHEH HajaJKu MOYKHO COKPAaTUTh Ha
30-50 % [5].

2. IIpeoOpa3oBaHue BHYTPEHHHMX AeHCTBHH BO BHELIHHE. DTOT METOJ SBIIAETCS
caMbiM MomIHBIM B cucteme SMED. be3 nero ogHoMuHyTHas nepeHanagka Obuia Obl He-
BO3MOXHa. [IpoBonuTCs aHanu3 cobupaeMbIX JaHHBIX (110 MepeHanajkaM Ha pa3Hble BHUJIbI
U3JIeNUIA) U OIpeleNsieTcss BO3MOKHOCTh BBINOJHEHUS 3JIEMEHTOB BHYTPEHHEH mepeHa-
nanku 6e3 ocTaHOBKM oOopynoBaHus. Hanpumep, uroObl n30exaTh 3aTpaT BpEMEHU Ha
BHYTPEHHIOIO HAJIAJKY U PEryJIUPOBKY BbICOTHl YCTAHOBKM MHCTPYMEHTA, JEHCTBUS IO yC-
TAHOBKE MOTYT OBITh CTAHJAPTU3UPOBAHBI C IIOMOLIbIO MPUKPETIICHUS OJIOKOB MJIN KJIWHB-
€B JIJIT MEHBIITUX IITaMIIOB [4].

3. Cranpaptusanusi GyHkumii, a He ¢popmbl. Ctannaptuzanus GopMbl U pa3MepoB
MOJKET 3HAYMTEIIFHO CHH3UTH BpEMs HaJalKd, OJHAKO CTaHmapTu3anus (Gopmbl TpeOyer
3HAYUTENbHBIX 3aTPaT, MOCKOJbKY BCE HITAMIIbl JOJDKHBI MOJIXOAUTH JUIsl HauOOJbBIIETo
IPUMEHSEMOI0 pa3Mepa, YTO BbI3bIBAET HEHYKHbIE 3aTpaThl. C ApYyroil CTOPOHBI, CTaHAAp-
TU3anus QyHKIUK TpeOyeT TOJIBKO OJHOPOJHOCTH AeTanel, HeOOXOAUMBIX I ONepaliu
Hanaaku. Hampumep, nobaBieHne miacTUHbBI WK OJI0Ka K Kparo MPUCIIOCOOIEHUs IITaMia
CTaHJAPTU3UPYET pa3Mepbl TOJBKO 3TOW JeTaau U JAejaeT BO3MOXKHBIM NPHUMEHEHHE OJI-
HUX U T€X k€ 3aKUMHBIX YCTPOMCTB NP pa3IU4HbIX Hanajakax [3].

4. IlpumeHeHue (PYHKIMOHAIBHBIX 32:KMMOB WJIH TOJHOe YCTPaHEHHe Kpele-
sa. Hanbonee yacto ncnosibp3yeMoe KpemneKHOe YCTPOMCTBO — OONT, HO €ro MpUMEHEHHE
nopo# TpedyeTt oueHb Oosbioro BpemeHu. Hampumep, 60at ¢ 15 BuTkamu pe3bObI HYKHO
NOBEpHYTH 14 pa3, mpex/e ueM oH OyAeT AeUCTBUTEIHHO 3aTSHYT Ha MOCIEIHEM 000pOTe.
Ho Ha mpakTuke HY’>KEH JUIIb TOCICIHUNA 000pOT MpH 3aTsHKKE U MEPBBIN MU ociadiie-
HHUH, OCTaNbHbIE 13 — moTepsiHHbIe ABMKeHMs. Ecian Ha3HaueHne 00JiTa COCTOUT TOJIBKO B
3aKpEIUICHUH WM OCBOOOXAECHUH JIETAJIM, OH JIOJKEH OBbITh TaKOHM JUIMHBI, YTOOBI 3aTATU-
BaThCS OJJHUM O0OPOTOM. DTO crenano Obl 60T (GyHKIIMOHATBHBIM 32KUMOM. Takue 3aKu-
MBI BKJIFOYatOT B ce0st U-oOpa3Hble Masbl, rpyLIEBUHBIE OTBEPCTUSI U BHEIIHHE 3a’KUMBI.
Pe3nO0BBIE 0ONITHI — HE €IUHCTBEHHBINA CIIOCO0 3aKpETICHUs U3eUid. Pa3mudHbIe METOBI
3aKpeIIeHHs B OJJHO KacaHUe, MUCIOJb3YIOIINE KIUHbSI, Nalblbl M 3aILEIKN WIN MPYKUHBI
KaK 3aXBaTHBIC MIPUCIIOCOOICHHUS, TPOCTO COCTUHSIONIME JABE JI€TaNIU, CHIXKAIOT BpeMs ycC-
TaHOBKH 110 CeKyH[ [5].

5. Ucnonib30BaHue JOMOJHHUTEIBHBIX NpUcnocodaennii. Hexotopsle u3 3aaepxex,
CBSI3aHHBIX C PEryJIMPOBKAMHU IIpU BHYTPEHHEH HallaJKe, MOKHO YCTPaHHMTh IIyT€M HC-
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MOJIb30BaHMUs CTaHJAPTHBIX Mpucnocobnenuii. Korna o6pabarpiBaeTcsi 3aroToBKa, 3aKper-
JIEHHAass B OJHO TPHUCIIOCOOJICHHWE, CIEAYIOoIIas 3aroTOBKa yCTaHABIMBAETCS BO BTOPOE
npucnocodnenue. Korga 06paboTka nmepBoit 3aroTOBKM 3aKOHUEHA, BTOPOE MPUCTIOCco0Ie-
HUE JIETKO CTaBUTCS Ha CTaHOK /it 00paboTku [3].

6. IIpumeHeHne napaiiejbHbIX onepanuii. Onepanuu Ha GOPMOBOUYHBIX CTaHKAX
JUTSI TUTACTMACCHI FJTH KPYITHBIX TIPeccax Il CTATBLHOTO JIUThS OOBIYHO TMPEAYCMAaTPHBAIOT
YCTaHOBOYHBIE JCHCTBHS CO BCEX CTOPOH CTaHKa — CJI€Ba U CIIpaBa, Criepenu u c3aau. Ec-
JIM 3TH OTIEPAIlAN BBITIONHSET TOJIBKO OJUH pabOunii, TO MHOTO BPEMECHH H CHJI 3aTpaunBa-
eTcs Ha XoAr0y BOKpyr ctaHka. Ho xorja mapanmienbHble ONEpanyy BBIMONHSIOT OJHO-
BPEMCHHO J[Ba YEJIOBEKA, BpEMs HaJaJKH OOBIYHO CHIDKASTCS OOJiee YeM BJIBOE Oyraromaps
SKOHOMMH JBI>KeHui. Hanpumep, oneparus, 3aHumaromias y oqHoro padouero 30 MUHYT,
y IBYX paboumx 3aiimer Bcero 10 munyT [6].

7. YcerpaHeHnue peryaupoBoK. OObIUHO PETYIUPOBKH U MPOOHBIN 3aMyCK 3aHUMAIOT
50-70 % BpeMeHU BHYTpEHHEW HaJIaJKH. Y CTPAHEHHUE PETYJIUPOBOK HAYMHAETCS C 0CO3-
HaHUS TOTO, YTO YCTAaHOBKA W PETYIUPOBKA — JIBE pa3HbIe CaMOCTOSTENbHbIE (DYHKIIUU.
Hampumep, xorjga u3MeHsIETCSl MOJ0KEHUE KOHEUHOTO BBIKITIOUATENS, MPOBOAUTCS yCTa-
HOBKA, a KOTJ]a 3TOT BBIKIIOYATEh UCTIBITHIBACTCS U MIOBTOPHO YCTAHABIMBACTCS HA HOBOE
MOJIOXKEHUE, — peryupoBka. [Ipennonoxkenne o HeM30€KHOCTH PETYJIMPOBKU BEJET K HE-
OTIPaBJAaHHO JJIUTENbHBIM ACHCTBUSM BHYTPEHHEH HamaJIKku U TpeOyeT OONbIINX HABBIKOB
U ombiTa oneparopa. OgHAKO PETyJIUPOBKH MOXKHO JUKBUAMPOBATH, €CIIM HCIOIH30BAThH
npuOop AL TOYHOTO OMPEAENCHUs] MPaBUIHHOTO TMOJOKEHUS KOHEYHOTO BBIKITIOYATENs.
BaxHOCTb peryJMpoBKH CHIKAETCSI, €CJIM YCTAaHOBKA CTAaHOBHUTCS TouHee. [loaTomy mep-
BBII IIAr K MCKIIIOUEHUIO PETYIUPOBKHU — CAENaTh KATMOPOBKH, KOTOPHIE YCTPaHAT HEOO-
XOJIUMOCTb T0JIaraTbCsi HAa UHTYUIHUIO [3].

8. Mexanu3anusi. XoTs 3aMeHa HEOONBIIUX PE3LOB, MPUCTOCOOIEHHH, ITAMIOB U
pruOOPOB HE COCTABIISET MPOOJIEMBI, MEXaHU3AIHS YaCTO CYIICCTBEHHA IS A (EKTUBHO-
r'0 UCMOJIb30BaHUS KPYIHBIX IITAMIIOB, TUTEHHBIX U mpeccoBbIX (hopm. s yaoGHOrO 3a-
KpEIJICHUSI B OJTHO KaCaHWE MOXXHO MPUMEHHUTH JaBJICHUE BO3ayXa U Maciia. OHAaKO WHBE-
CTHIIMHM B MEXaHU3AIMIO CIEAyeT OICHHBATh OUYEHb TIIATEIbHO. MeXaHH3aIUIo CleayeT
paccMaTpuBaTh TOT/Ia, KOTJa MPHJIOKEHBI BCE YCUIIUSA IO YIYYIICHHUIO TIpoliecca mepeHa-
JIAJIKK OMMMCAaHHBIMU MeToaamHu [3].

SMED — 3T0 aHanmuTHYECKUI MOAX0A K COBEPILIEHCTBOBAHUIO HAIAJKU U TMepeHanal-
KM, a MEeXaHu3allus — TOJBKO OJUH U3 €ro KOMIOHEHTOB. [IprMeHeHHne MexaHu3alluu,
BIIOJTHE BEPOSITHO, COKPATUT BpeMs TNEpEeHAIaKH BHaudaje, HO HE M30aBUT OT OCHOBHBIX
npuuuH HEed(DPEKTUBHOCTH TIIOXO pa3paboTaHHOrO Mpolecca MepeHanaaku. Hamuoro
Jydllle MEXaHU3UPOBATh MEPEHANAIKy MOCIe BCECTOPOHHETO €€ MCHPABICHUS MPU TTOMO-
i metogoB SMED [3].

Jns nocTiKeHMsT HaWIydlIero pe3yjbTaTa Ha BCEX 3TamaxX BHEAPEHHS] CHUCTEMBbI
SMED pekoMeHTyeTCsl MPOBOUTH «MO3TOBOM IMITypM» MpoosieM. Jlumep rpymisl onpene-
JSIET, KTO U3 YYACTHHKOB TPYIINBI M KaKHe MPEAJIOKEHUs OyIeT KypHpOBaTh U pPeaTn30BbI-
BaTh [3].
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